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Abstract
Purpose: This study assessed the perceived usage of, and attitudes
toward, communication technologies (mobile phone and texting,
e-mail, and the World Wide Web) in patients attending a cardiology
clinic with a view to guiding future health service redesign.Methods:
This was performed in a remote regional hospital serving both urban
and rural populations. A self-completion questionnaire was com-
pleted by a convenience sample of 221 patients attending a general
cardiology clinic. The questions asked about patients’ access to and
use of technology at home. Data collected also included age, gender,
travel time to the clinic, mode of travel, and whether the respondent
was accompanied to the clinic. Appropriate statistical tests were
used with significance taken at the 0.05 level. Findings: Age was the
strongest predictor of use of communication technologies, with
younger patients more likely to use e-mail, Web, mobile phone, and
texting. However, frequency of use of e-mail was not related to age. It
is encouraging that over 99% of patients used at least one com-
munication technology. Conclusions: This study has highlighted that
there may be several potential barriers to the widespread im-
plementation of communication technologies in general cardiology
patients. Cognizance should be taken of these findings when at-
tempting service redesign.
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Background
E
nsuring equal access to good quality healthcare remains a
core aim of the National Health Service.1 Effective commu-
nication between patients and healthcare staff is key to the
delivery of this aim. Traditionally, communication occurs by
face-to-face contact or written correspondence. However, there has
been increasing interest in the use of simple digital communication
technologies (including mobile phone and texting, e-mail, and the
World Wide Web). These technologies have the potential to be more
rapid, responsive, and cost-effective in improving the quality of
healthcare by enhancing the level of communication across orga-
nizational boundaries of healthcare provision, such as the primary–
secondary care interface. Communication problems across this in-
terface have long been identified as a source of frustration to patients
and clinicians alike.2 Furthermore, studies have shown that using
such technologies can produce care clinically similar to that from
face-to-face consultations with health professionals, improve pa-
tients’ access to care, and reduce hospital and travel costs.3
Overcoming geographical barriers to access is one of the principal
challenges for providing health services to remote and rural areas.4
However, despite the promise of the ‘‘digital age,’’ its full potential in
terms of healthcare and improved access to healthcare is not cur-
rently being realized. This is likely because of a variety of reasons,
including technology limitations, although lack (or perceived lack) of
technology skills and confidence in both patients and healthcare
providers remains a major barrier to more widespread use.5,6
There has been a considerable increase in the use of communi-
cation technologies within the general public, and while it might be
assumed that general skill levels are high, there are few published
data on patients’ knowledge and skills in this area. Specific training
may overcome skills deficiency, but it remains likely that the suc-
cessful widespread implementation of new technologies into
healthcare services will depend in a large part on the existing abilities
of patients and healthcare providers.
This study aimed to assess the perceived usage of, and attitudes
toward, communication technologies (mobile phone and texting,
e-mail, and the Web) in patients attending a cardiology clinic with a
view to guiding future health service redesign.
Materials and Methods
SETTING
Raigmore Hospital is situated in the north of Scotland (Highland
Region) and serves a population of over 300,000 dispersed over a large
geographical area (10,085 square miles). Approximately 70% of pa-
tients live within 1-h travel time from the major hospital with good
roads and public transport, but much of the rest of the population have
considerable geographical hurdles to attending the clinic, including
transport by plane and ferry from island locations. There are no pe-
ripheral specialist cardiology clinics in this area, and therefore all
patients travel to Raigmore Hospital for specialist cardiology review.
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DESIGN
A self-completion questionnaire-based survey was
conducted on a convenience sample of patients at-
tending a general cardiology clinic between February
and May 2009. All patients attending the clinic were
included, and questionnaires were distributed by the
clerical staff at the clinic. These were adult patients
(>16 years old) with a range of cardiologic conditions.
This included ‘‘new’’ and ‘‘return’’ patients.
QUESTIONNAIRE DESIGN
In the absence of a validated instrument a ques-
tionnaire was developed de novo in several iterative
stages including a pilot study (n = 80) (data not
shown). The results from this pilot study allowed
further questionnaire redesign until the final version
was agreed upon (see Appendix). The questions asked
about patients’ access to and use of technology at
home. Most questions required a yes/no response or
used a 4-point rating scale. Respondent data included
age, gender, travel time to the clinic, mode of travel,
and whether the respondent was accompanied to the
clinic.
ETHICAL CONSIDERATIONS
The opinion of the North of Scotland Ethics Committee was that
this survey represented service evaluation rather than a research
study, and therefore full ethical approval was not required.
DATA COLLECTION AND STATISTICAL ANALYSIS
Data were transposed from self-completed paper questionnaires
into a Microsoft Excel spreadsheet. The p values using an appropriate
statistical test were used to assess the influence of age (unpaired t test),
gender (chi squared test), and distance from the hospital (unpaired
t test) on the use of the Internet, mobile phone, text messages, and
e-mail. For testing frequencies of usage for each technology analysis
of variance was used. Significance was taken at the 0.05 level.
Results
PATIENT DEMOGRAPHICS
In total, 221 patient responses were studied. One hundred twenty-
four (57%) were male. The average age was 62.1 – 14.1 years (range,
16–89 years). The self-reported places of residence were as follows:
countryside, 40 (18%); city, 77 (35%); town, 36 (16%); and village, 68
(31%). The median travel time to hospital was 30min (range, 0–1 h).
The majority (172 [78%]) of patients used private transport to attend
hospital, 23 (10%) used public transport, and 7 (3%) used hospital
transport or ambulance.
TECHNOLOGY USAGE
The majority of patients had a CD or DVD player at home (166
[75%] and 163 [74%], respectively). Many patients (136 [62%]) had a
home computer, and 111 (50%) (F1 Fig. 1) reported having broadband
access. Communication technology usage is reported in T1Table 1. For
patients (n = 179) who reported on the strength of mobile phone
signal in their house, the quality of reception was reported as good for
111 (66%), variable for 43 (25%), or none for 15 (9%). With regard to
patients’ overall use of the four means of communication technolo-
gies, 14.0% never use two out of the four, 14.7% never use three out
of the four, and only 0.7% never use any.
INFLUENCE OF AGE GENDER AND DISTANCE
FROM HOSPITAL ON USE OF TECHNOLOGY
Gender and distance from the main urban center were not related
to use of the Internet or mobile phone usage (or mobile texting
function) (all p > 0.05). However, age was closely correlated with
usage of communication technologies. On average, participants who
used the communication technology were younger than those who
did not for the Internet (56– 14 versus 68 – 10; p < 0.001), mobile
phone (59– 14 versus 73 – 12 years; p < 0.001), mobile texting
function (54 – 13 versus 68 – 10 years; p < 0.001), and e-mail (56 – 14
versus 69 – 11 years; p < 0.001).
Furthermore, age was found to be a key factor in determining the
frequency of use of mobile phones ( p < 0.001) and texting ( p < 0.001)
but not the frequency of using the Internet ( p = 0.43) and e-mail
( p = 0.76).
DESIRE TO BE ABLE TO USE E-MAIL TO CONTACT
THE DOCTOR OR NURSE
Many respondents (80 [36%]) reported a wish to contact a doctor
or nurse between clinic appointments by e-mail, 93 (42%) did not
wish to do this, and the remainder did not respond to this question.
Patients who had a computer at home were much more likely to wish
0
1
2
3
4
5
6
7
10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Total group
Computer owners 
Patient age range
N
u
m
be
r i
n 
gr
o
u
p
Fig. 1. Age and home computer ownership frequency histogram.
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to use e-mail between appointments compared with those patients
without a computer at home (76/136 [56%] versus 3/78 [4%];
p < 0.001). Once again, age was a key factor in determining whether
patients desired to use e-mail to contact a doctor or nurse (p < 0.001).
Discussion
Increased use of communication technologies has the potential to
improve patient care.7 Implementation of these can be difficult, and
patient skills and confidence with them will vary. Within the vari-
ables investigated in the present study, age was the strongest pre-
dictor of use of communication technologies (mobile phone and
texting, e-mail, and Internet). Age was also a predictor of frequency
of use of mobile phone and texting but not for e-mail and Internet.
Patients who lived in more remote areas were no more likely to use
communication technologies than those who lived in more urban
areas.
Successful and widespread implementation of communication
technologies in healthcare is likely to depend on part on the avail-
ability within the general public. In our cohort only 62% of patients
had a home computer, and only 50% had broadband connectivity,
and this is likely to limit the immediate ability to develop Web- or
e-mail-based healthcare solutions to the majority of our population.
However, the proportion of younger patients with computers is much
higher, and as this cohort of patient ages there will be an increase in
the proportion of patients with access to computers and mobile
phones and the skills to use them.
The potential benefits for the delivery of healthcare services by
greater use of technology are considerable. Traditional face-to-face
medical outpatient clinics are a common way of assessment and
monitoring patients and have been in place for many years, but many
patients are seen in the clinic with little or no positive outcome in
terms of treatment decisions, with some patients being seen as a
matter of ‘‘routine.’’8 Thus, traditional ‘‘doctor-led’’ clinics may not be
an efficient model of care. Alternativemethods for reviewing patients
may include telephone consultations, telemedicine, e-mail, or other
Web-based communication. These are of particular interest in re-
motes areas where long distances can exist between patients and their
healthcare providers.
RURAL ISSUES
Access to healthcare professionals is more
difficult in remote areas for a variety of rea-
sons.9 The most recent Scottish Household
Survey highlights that less than half of people
in remote rural areas find access to hospital
outpatient departments ‘‘very or fairly con-
venient’’; public transport is also an issue,
with 51% of remote and rural areas stating
public transport services are convenient
compared with 88% in large urban areas and
79% in accessible small towns.4 Distance
from specialists and specialist facilities—for
example, cardiac catheterization facilities—is
inversely proportional to the likelihood of
patients receiving specialist investigation.10 In some cases (e.g.,
chronic heart failure) this can result in poorer outcomes for patients
in remote areas.11 However, there is an increasing awareness that
technology may help overcome barriers to healthcare delivery and
equity of access particularly in remote areas.12
THE ROLE OF TELECLINICS AND COMMUNICATION
TECHNOLOGY
Teleclinics and communication technology use may be of most
benefit to rural patients in that they greatly reduce or abolish travel
times. Instead of patients requiring days off work to attend a clinic,
they can potentially receive specialist clinical review via videocon-
ferencing at a local venue. Furthermore, between formal clinic ap-
pointment times, it may be difficult to reach a physician at a
convenient time for both physician and patient. The use of e-mail
or Web-based communication may better enable communication
between the patient and the doctor, obviating the necessity of both
parties being available at the same time. This potentially could in-
crease adherence to treatment plans and thus improve overall health.
In one study in patients with congestive cardiac failure, the intro-
duction of telemedicine increased medication compliance and im-
proved physical and mental well-being at a relatively low cost.13 In
cases where individuals do not have Internet access the nearest
healthcare centers may facilitate contact between the patient and
hospital doctors, and where there is a lack of patient skills this could
be facilitated by local healthcare professionals (e.g., community
nurses).
ACCEPTABILITY OF TELECOMMUNICATION
Acceptability of new services will be important in their subsequent
implementation. The use of text messages to remind patients for
hospital appointments in pediatric services in Hull resulted in a de-
crease in nonattendance. It is important that over 90% of these pa-
tients were happy to receive a text reminder of appointments. With
regard to videoconsultations a review of patients using psychiatric
services noted that some patients preferred videoconferencing
compared with traveling to the clinic.14 Although some individuals
perceive such appointments as impersonal, they felt that an adequate
Table 1. Frequency of Technology Usage
NUMBER (%)
TECHNOLOGY
USED DAILY WEEKLY MONTHLY NEVER UNREPORTEDa
E-mail 74 (36) 26 (12) 17 (8) 70 (32) 34 (15)
Internet 67 (30) 53 (24) 16 (7) 64 (29) 21 (10)
Mobile phone 102 (46) 31 (14) 25 (11) 29 (13) 34 (15)
Mobile phone
text
51 (23) 36 (16) 14 (6) 76 (34) 46 (21)
aThe majority of unreported respondents had answered negative to having this technology available.
COMMUNICATION TECHNOLOGY USAGE IN CARDIAC PATIENTS
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doctor–patient relationship was established. This was particularly the
case in patients who were previously known to the doctor where a
relationship had been formed prior to the videoconferencing ap-
pointment,14 suggesting that videoconferencing may be more ap-
propriate for review patients rather than new patient consultations.
Nevertheless, the benefits of more frequent or convenient commu-
nication with a doctor appeared to be more important than potential
subtle reductions in quality of consultation (i.e., the patients were less
affected by the way in which doctors interacted with them but rather
whether this interaction occurred at all).15
However, telecommunication is obviously less robust in terms of
physical examination, and there is a danger that physical signs will
be missed.16 Furthermore, patients and physicians share some con-
cerns regarding communication technology.17 Security and confi-
dentiality are a particular concern with e-mail and Web. Physicians
report concern regarding developing a good rapport with patients
and the danger of missing nonverbal queues, although case selection
should reduce these risks. In some instances physicians feared that
the introduction of telemedicine would increase clinical workload.
This concern was surrounding the hours that would be spent re-
viewing e-mails and responding to individuals.18 Good documenta-
tion of working practice and appropriately supported service
redesign should address these issues.
IMPLICATIONS FOR OLDER PATIENTS
This current study has demonstrated that older patients are less
likely to use communication technologies in day-to-day living, and
there is a concern that older patients will be denied the benefits from
using healthcare technologies. However, studies have shown that
if support is given, new technologies can be successfully used even
in very elderly populations.16 Another concept is that of ‘‘tele-
assistance’’ where individuals in the community facilitate commu-
nication between physicians via telemedicine; these individuals
could be community nurses, general practitioners, or others, although
using non-healthcare professionals may be ethically challenging, and
confidentiality of patients should always be protected.
THE FUTURE
The use of technology in daily life is likely to continue to increase
and with it the proportion of the population with specific communi-
cation technology skills. Already there aremany examples of the use of
communication technology in the delivery of healthcare (e.g., mobile
phones, online booking, and repeat prescriptions). However, many of
these technologies have been used in younger patients (e.g., young
diabetic patients) and therefore may not be so easily implemented in a
general clinic population—indeed, in our cohort age was the dominant
influence on the use of communication technologies. Furthermore,
high-tech monitoring of patients both in the hospital and in a non-
hospital setting will continue to be developed.19,20
LIMITATIONS
This was a single center study, and therefore the results may not be
applicable to other centers. Nevertheless this was a study of all
comers and therefore represented a breadth of patients in terms of age
and geographical locations. Indeed, although other studies have in-
vestigated the use of technologies in younger patients, our cohort
was unselected and therefore represents a more general cardiac clinic
population. A further potential limitation is that this questionnaire
was delivered prior to the patient attending the clinic, and the sub-
sequent clinic visit may have had an influence on the views and
responses of patients, in particular the desire to use technology when
communicating with healthcare professionals. The communication
technology skills of our healthcare staff have not been assessed.
Conclusions
This study has identified that the use of communication technol-
ogies is not widespread within the cardiology outpatient community.
Age is the strongest predictor of use of communication technology,
with younger patients more likely to use e-mail, the Web, mobile
phone, and texting. This study has highlighted that there may be
several potential barriers to the widespread implementation of
communication technology to a general cardiology clinic popula-
tion. Cognizance should be taken of these findings when attempting
service redesign.
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Appendix 1
Cardiology Outpatient Survey
We are looking for ways to improve the service we provide. We would be very grateful for your views on the use of technology in how we
might provide outpatient services—because we think that
. there may be better ways of getting information about your health
. there may be easier ways of arranging consultations (e.g., by saving on long journeys)
We would be grateful if you could answer these questions as honestly as possible. The survey is completely anonymous and we are not asking
you to give us your name or address.
Questions about you (Please circle answers where applicable)
1) Age _____________
2) Male / female
3) Where do you live? Inverness / a town / a village / in the country side
4) What is your home postcode? _____________
5) How long does it take to travel from your home to this clinic? _____________hours
6) How did you get here? Ambulance / public transport / private transport / other
7) Does the hospital pay for this? yes / no / don’t know
8) Who came with you to clinic today? no-one / family member / friend / other_____________
9) If someone came with you today by public transport does the hospital pay? yes / no / don’t know
10) Is this your first time at the cardiac clinic? yes / no
COMMUNICATION TECHNOLOGY USAGE IN CARDIAC PATIENTS
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Questions about communication (Please circle answers where applicable)
We are interested to know how best to improve communication with patients. In the future this might include patient information sheets,
development of websites, information DVDs etc.
In order to develop these we need to know what technology patients have access to.
11) Do you have access to a computer in your home? yes / no
12) If yes, do you have a broadband (fast) connection? yes / no / don’t know
13) Do you use e-mail? never / monthly / weekly / daily
14) Would you want to be able to e-mail the clinic doctor or nurse between outpatient appointments?
For example to update the doctor on your condition or ask a question? yes / no / don’t know
15) Do you use the internet / World Wide Web (www)? never / monthly / weekly / daily
16) If you do not have e-mail or access to the internet do you have a friend
or family member who could access it for you? yes / no / not applicable
17) If you use the internet, do you have a web cam? yes / no / don’t know
18) Do you use a DVD player? yes / no
19) Do you use a CD player? yes / no
20) Do you use a mobile phone? never / monthly / weekly / daily
21) If yes, how good is the mobile phone reception in your home? good / variable / no reception
22) If you have one, how often do you use mobile phone to send text messages? never / monthly / weekly / daily
23) Would you like to learn more about using technology? yes / no / don’t know
24) If yes, would you want to learn about using: e-mail / internet / web cam / texting
(please circle all that apply)
Do you have any suggestions about how we could improve communication between the hospital and patients?___________________
__________________________________________________________________________________________________________________
______________________________________________________________
Thank you for taking the time to complete this questionnaire
AU1 Provide correct academic degrees for all authors.
AU2 Explain usage of both 2001 and 2008. 2001 part of article title?
AU3 Verify correct academic degree added.
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